EC1804  Important Diseases of Corn in Nebraska by Livingston, J. E.
University of Nebraska - Lincoln
DigitalCommons@University of Nebraska - Lincoln
Historical Materials from University of Nebraska-
Lincoln Extension Extension
4-1945
EC1804 Important Diseases of Corn in Nebraska
J. E. Livingston
Follow this and additional works at: http://digitalcommons.unl.edu/extensionhist
This Article is brought to you for free and open access by the Extension at DigitalCommons@University of Nebraska - Lincoln. It has been accepted for
inclusion in Historical Materials from University of Nebraska-Lincoln Extension by an authorized administrator of DigitalCommons@University of
Nebraska - Lincoln.
Livingston, J. E., "EC1804 Important Diseases of Corn in Nebraska" (1945). Historical Materials from University of Nebraska-Lincoln
Extension. 2729.
http://digitalcommons.unl.edu/extensionhist/2729
s r:~- ;eo<JL 
35 Important 
F:.7 . 
#j;~, ~· 
. d rot The Fig. 1: Diplo.d•~r tt?e tip .or the 
mold begins at eith d may cover . the 
butt of the • .g~ ;i~ture on the rdgh} 
entire ear. lld on the germ en o shows th e mo 
the kernels. 
S . e Extension ervlc 
. •ty of Nebraska Unlversl . ulture 
College of. Agrl~ 1804 
Extension Clrcula 
April, 1945 
Distributed in furtherance of Acts of May 8 and June 30, 1914. Extension Service 
of the University of Nebraska College of Agriculture, the U. S. Department of 
Agriculture co-operating. W. H . Brokaw, Director, Lincoln, Nebraska. (4-45-20M) 
lmport:ant: Diseases of Corn 
in Nebraska 
]. E. Livingston* 
Corn is the most important feed 
crop in Nebraska. Production was 
officially estimated at 329,85s,ooo 
bushels in 19-H, and would have 
been even greater except for the 
pre. ence of seven ] corn diseases, 
as shown in Table r. Seriou 
losses were caused by both ear 
rots and stalk rots. The loss fig-
ures on ear rots is the total esti-
mated yield loss ba eel on an esti-
mate of the per cent of damage on 
each ear observed. The loss in 
yield caused by stalk rots was cal-
culated by cutting approximately 
roo stalks in two replication of 
each hybrid in the outstate testing 
fields of the College of Agriculture 
in Pawnee, Nemaha, \Vashington, 
and York Counties. An average 
of 42 per cent of the stalks were 
diseased and the average weight 
of an ear from a rotted talk was 
found, in these tests, to be I3 per 
cent less than the average weight 
of an ear from a healthy stalk. 
The total loss from all corn dis-
eases in 1944, as shown in Table I, 
was approximately IS per cent. 
Fortunately, the loss from disease 
is not as great in most years as it 
was in 1944. 
Table 1 
Estimated Percentage of the 1944 Nebraska Corn Crop Lost From Diseases.l 
Disease 
Eastern 
Nebraska 
Estimated 
crop loss 
Per Cent 
Diplodia dry rot .............................. . 4 
1.5 Fusarium pink rot ........................... . 
Gibberella red rot ............................. . 
Nigrospora cob rot ............................ . 
Smut 2.5 
Stalk rots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Western 
Nebraska 
Estimated 
crop loss 
Per Cent 
trace 
4 
trace 
trace 
9 
1Ear •·ot losses are based on a survey of 87 fields in 26 eastern Nebraska counties 
and 14 fields in 7 western Nebraska counties. Ears on approximately 200 stalks 
observed in each field. Stalk rot losses are ba.B€d on the loss in weight of ears from 
rotted stalks compared to healthy stalks. 
*Extension Plant Pathologist 
[3] 
The Nature and Cause of Plant Diseases 
The mo t important corn diseases 
in Nebraska, and the ones discussed 
in this circular, are all caused by fun-
gous organisms. These organi m may 
be considered as tiny, parasitic plants 
with parts that are equivalent to the 
roots, tems. and seed of higher 
plants. They do not, however, have 
green leaves and tems and, since these 
are the food-manufacturing organs of 
plants, the funo·i are not able to make 
their own food and mu t live parasitic-
ally on other plant . The e parasitic 
plants are inAuenced by etwironmental 
conditions the same as are the common 
higher plants. They live from one year 
to the next either on old in fccted plant 
parts or as dormant fungous material 
in the soil. In the spring. the seed-like 
spore of the fungi are produced on 
stalk and ears lying on the surface of 
the ground and are blown by the wind 
to the growing rlants where the spores 
germinate, in the presenc of moisture, 
and cause infection. In addition to this 
source of infection, dormant material 
of the disea e-producing organisms 
may live in the soil and attack the 
plants growing in that soil. The organ-
isms attacking corn commonly affect 
the plant by robbing it of food ma-
terials, and by rotting and destroying 
the plant tissues. This weakens the 
plant, resulting 111 reduced yields 
through small and rotted ears and 
stalk breaking. 
EAR ROTS 
Diplodia Dry Rotl 
Of the four important ear rots oc-
curing in Nebra ka, Diplodia dry rot 
causes the mo t damage. The organ-
ism causing this disease also cau es a 
stalk rot that will be discussed later. 
The development of dry rot is favored 
by ample moisture during the time of 
ripening and, in wet sea. on . , ear that 
are entirely molded, dry, and light in 
\\'eight may be found early in Septem-
ber. Becau e of this moisture relation-
ship, dry rot is mo t prevalent in 
eastern Nebraska and decrease west-
vvard to a minor disease in the Pan-
handle. 
Symptoms: Ears affected early in the 
. ea. on, about the soft-dough stage, 
may be completely rotted. The husks 
become bleached and dry and are fre-
quently "cemented'' to the ear. Tiny, 
black fruiting bodies in which the 
spores of the causal organi m are pro-
'Caused by D iplodia zeae. 
[4] 
duced may be found inbedded in the 
moldy husk and kernels. Ears affected 
later in the season may show rot vary-
ing from a few moldy kernels to a 
completely rotted ear (cover page). 
ln fection most frequently takes place 
in the shank and progresses upward 
into the ear; however, rotting may 
also begin at the tip of the ear. 
Con trol : There are marked differ-
ences in the usceptibility of different 
inbred lines to this disease. Limited 
information indicates that it should be 
possible to produce hybrids with con-
iderable resi tance. This is the most 
practical means of controlling Diplodia 
dry rot, a well as most other corn 
diseases. Damage from dry rot may be 
reduced by avoiding the growing of 
corn after corn, and by clean plowing 
to bury diseased stalks which other-
wise serve as a source of infection. 
Seed treatment has no effect on the 
development of the ear rot. 
Fusarium Pink Rot l 
Fusarium pink rot is the most widely 
distributed ear rot in Iebraska and is 
the most important in the western part 
of the state. 
Symptoms: .\ 1; inkish mold may be 
found in spots scattered over the ear 
(Fig. 2). Th is mold eld om involves 
the entire ear in contrast to Diplodia 
dry rot. Pink rot frequent ly follow 
injuries such as hail and ear-worm 
damage. The kernels of certain hy-
brids and varietie - have a tendency to 
"pop" o r crack and pink rot often de-
velops on these kernels. 
Control: AYoid using hybrid and 
varieties showing tendencies toward 
cracked kernels and ears poorly cov-
ered by hu k . 
Gibberella Ear Rot2 
Gibberella ear rot, sometimes called 
"red ear rot". is se rious in northea tern 
'ebraska in wet seasons. The organ-
i m causing this disease also attacks 
badey. causing barley scab. 
Symptoms: The mold begins at the 
tip of the ear and pmgresses toward 
the base; however, it seldom rots the 
entire ear. The rotted portion shows 
a deep p ink to reddish eli coloration 
(Fig. 3). T he husks arc frequently 
moldy an d "cemented" to the tip of the 
ear. This fungus also causes a s talk 
Fig. 2: Fusarium pink mold is found in spots 
scattered over the ear. 
rot of minor importance an d th e organ-
ism lives through th e winte1· o n the 
i11 fected s ta lks. 
Control: Damage from this disease 
can be reduced by c lean pi wing to 
bury diseased s ta lks which serve to 
perpetuate th e disease from season to 
season. Barley is a l o affec ted by this 
disease thus planting corn after barley 
o1· barley after corn tends to increase 
the amount of infection caused by this 
organism. Diseased ears hould be dis-
ca rd ed as they occasionall y cau e toxic 
effec ts when fed to farm an imals, par-
ticularly hogs. 
l'ig. 3 : Gibberella red rot showing the pink to brick-red mold on the tip·end of 
the ear. The picture on the right shows the fruiting bodies of the fungus as it over-
winters on cornstalks. 
'Caused by Gibberella fujikuroi 
(l'ul!ariUlll. monUiforme), 
[5] 
'CausPd by Gibberella zeae. 
Nigrospora Cob Rot 1 
~--~------~----~-
. Fig. 4: Nigrospora cob rot. Healthy ear on the right ·.vith the two ears showing discolora-
hon and shredding of the cob. The picture on the right shows the tiny black fruiting bodies 
of the fungus on the butt of the cob. 
This disease occurs in localized 
areas in eastern Nebraska. The loss 
is not great although often a high 
percentage of the ears are infected. 
Symptoms: Infection begins at the 
butt of the ear causing a discoloration 
of the cob (Fig. 4). As the rot ad-
vances the cob becomes shredded and 
the ear is light in weight and easily 
crushed. The ear attachment is weak-
ened and the ears frequently drop 
before harvest. The kernels from in-
fected ears are usually injured and fail 
to germinate, even though they show 
no visible mold. Corn that has sudden-
ly stopped growth through some injury 
or disease is most frequently attacked. 
Control : Hybrids and varieties that 
mature early in relation to the growing 
season are more susceptible than those 
that require a full season to develop; 
thus planting well adapted, full season 
varieties and hybrids reduces the dam-
age. Vigorously growing plants are 
highly resistant. 
STALK ROTS 
Stalk Rots 
There are two important stalk rots in 
the state. These are 1·esponsible for 
much of the stalk breaking late in the 
season, making harvesting difficult and 
increasing the danger of ear rots. In 
addition, studies made in 1944 showed 
that ears on rotted stalks weighed an 
average of 13 per cent less than ears 
on healthy stalks. 
Diplodia Stalk Rot2 
The development of this stalk rot de-
pends to a great extent on abundant 
rainfall during the latter part of the 
growing season. It is, therefore, most 
'Caused by N igrospora sphaerlca . 
[6] 
important in eastern Nebraska, but is 
also found over most of the state caus-
ing premature dying and breaking of 
stalks. 
Symptoms : Diplodia stalk rot sel-
dom develops before the ear reaches 
the dough stage. It is characterized by 
a brownish discoloration of the internal 
tissues at the base of the stalks and a 
softening of the lower nodes. The 
rotted tissues are usually quite moist. 
The disease can be identified by the 
tiny, black fruiting structures of the 
fungus on the outside of the stalk just 
below the lower nodes (Fig. 5). 
'Caused by Dlplodla zeae. 
The fungus enters the stalks at one 
of the lower nodes and rots the interior 
of the stalk. The organism lives from 
season to season on old diseased stalks 
and ears. 
Control : Any method of removing 
diseased stalks and ears, such as deep, 
clean plowing, is beneficial. Crop rota-
tion helps avoid the disease-producing 
fungus. 
There appears to be con iderable 
variation in the susceptibility of the 
different hybrids, although at present 
there are no hybrids possessing a high 
degree of resistance. Those that re-
quire the full season to develop are 
Fig. 5: Fruiting bodies of the fungus Diplodia 
zcae on a rotted cornstalk. 
affected less than those that mature The charcoal-rot fungus attacks a 
early. number of field crops grown in the 
Charcoal Root and Stalk Rot 1 
This is the most recent serious corn 
disease to be identified in Nebraska. 
It is most serious in the drier areas in 
contrast to Diplodia, which requires 
abundant moisture. 
Fig. 6: Interior of a cornstalk rotted by the 
charcoal rot fungus showing the fruiting bodies 
of the organism on the fibers. Healthy stalk at 
left. 
'Caused by Macrophomina phaseoli. 
state, such as soybeans. dry beans, 
sorghum, and potatoes, although corn 
and sorghum are the only crops en-
ously damaged. 
Symptoms: Charcoal rot first attacks 
the roots, then as the plant approaches 
maturity it causes a rot of the lower 
8 to 12 inches of the stalk. This rot 
is characterized by an internal shred-
ding with the pith being destroyed and 
the fibrous strands left free in the 
stalk. The rotted tissues are typically 
dry in contrast to the wet rot caused 
by the Diplodia fungus. The fibrous 
strands become covered with tiny, 
black "charcoal-like" spots, as shown 
in Fig. 6, which serve to identify this 
disease and distinguish it from Di-
plodia stalk rot. 
[7} 
Control : Long rotation . avoiding 
the planting of corn after susceptible 
crops, are desirable. Abundant soil 
moisture, where irrigation is possible, 
during the latter part of the growing 
season will give practical control. 
Smut1 
Corn smut affects both the ears and 
stalks. It i much worse in ome ea-
sons than in others, being more erious 
with late planting and mechanica l in-
juries such as hail and detasseling. It 
Fig. 7: Corn smut. The black pow· 
dery smut galls may occur on any above· 
g:round portion of the plant. (Courtesy 
nf D. Koehler. ) 
may be se,·ere in either dry o r wet 
seasons and it occurs throughout the 
tate, cau ing considerable lo s nearly 
every year. Infection tarts each year 
from the black mut gall remaining 
in the field from the previous season. 
Symptoms : Black, powdery sm ut 
galls, as shown in Fig. 7, may appear 
on any above ground portion of the 
plant. The gall are at first coYered 
with a silvery white membrane and 
may be any size up to about 6 inche 
in diameter. Gall over 2 inches in 
diameter and located above the ear ap-
pear to cau e more damage than those 
located below the ear. Smut often pre-
Yents ear formation . resu lting in barren 
plants. 
Control : Crop rotation and destruc-
tion of the smut galls in the fie ld by 
clean plowing are beneficial. 
Corn breeders are attempting to dc-
Yelop hybrids that are re istant to this 
d isease. Resistant hybrids offer the 
only practical means of controlling 
smut. 
Control of Corn Diseases 
The control of corn diseases is de-
pendent upon a well-t·olmded program 
involving crop rotation, fie ld sanita-
tion, soil management, and the use of 
less susceptible hybrids. The most 
practical cropping practice may not 
always be the most desirable from the 
standpoint of minimizing losses from 
disease. Continuous cropping to corn 
tends to increase the severity of corn 
disea es; however, in the major corn-
producing areas of the tate the most 
t, ractical rotation requires the growing 
of corn two successive years on most 
farms. More than two succes ive crops 
of corn should be avoided as far as 
practicable, because of the increased 
di ease hazard. 
The removal of diseased talks and 
ears from the ground reduce the 
ource of infection. However, soil 
conservation practices favor leaving 
'Caused by Ustllago maydis. 
[8) 
• 
the sta lks on the surface of the soil to 
prevent erosion and to conserve mois-
ture. The use of talk cutters or shred-
ders would break the stalks into pieces 
sufficiently small c O that many infected 
stalks would be worked into the top 
soil by the tillage machinery. These 
stalks would thus be removed as a 
source of infection. 
The most practical control would be 
the use of disease-resistant varieties. 
Certain inbred lines are known to have 
considerable resistance to one or more 
disea es and these lines are being used 
by the corn breeders in an attempt to 
obtain more resistance in com.mercial 
hybrids. Until such resi tant hybrids 
are aYailable in Nebraska, the use of 
those hybrids known to be extremely 
susceptible to the different diseases 
should be avoided. 
